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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
synchronizing type semiconductor memory 
which improves efficiency of using a bus 
between a synchronizing type DRAM and an 
external controller, and which satisfies 
requirement for a posted CAS function of 
JEDEC. 

SOLUTION: This device is provided with a 
write-in instruction word latency control section j 
140 and a read-out instruction word latency 
control section 160. The write-in instruction 
word latency control section 140 and the read- 
out instruction word latency control section 160 
receive respectively a write-in instruction word 
and a read-out instruction word outputted from 
a instruction word decoder 120, and output 
them by delaying them by (N/2) times of a 
cycle of a clock signal while responding to a 
latency control signal. Then, N is integer of 0 or 

more. The latency control signal is a signal activated by a setting value of an 
expansion mode register set, and decides quantity of additional CAS latency. 
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wmmhuw mi lt . mi^mmmzMm-th 
a . y ? ?>v<7)N/2 tgfsmm 2 t s®» 

hoIEN Ji 0 &±cr>Wk<n 5 *> i ^-fft^— ?T'& 0 . 
•y * C A S*£**-t fclUH^SHM =& 'J £K . 

[ii*ii2 ; maw ^y^mmmmtm 1 v 112a. 

iralBlf? l -f fi#a^^l§^ Mia? n -y 9&$<n l tM 
^;^'ftil®§-ii:T^2^ffi#a ! A#^IS^tB^-rsm 

t> 

Miem 3 Mfflim izjm l t . Mien 2 ^ 
s§£tirias£*&**M*&i: lt 3 
my- h 1 zmt ; t -rsnraas 1 tcfe»« 

*Xf 7FCAS HflBfclT & R»K¥aWM tUg 

mnam 1 «i»m-§fc:jEgLT . Bufam^^tg^ffiie 
*fro*y- h * £ & cai* 4 c t & mm tt&imm 2 

mz&^mm^z sts lt , MatSH*igfi#£*tjiE-f 4 



fy^Wi^zam lx . Mast* l^is£ ffria? 
Miaig l ^ffliSffiL#^i§^tiria^ a -y ^fi-^co 1 im 

^A*f{ta«8*TSS2^HIIBIttI L^lI^tti^^^S 

2tj!aitaffis^t. 

miam i u$m£is8 tx . MieMas t^^i^srmia 
g^ai L#^ist Ltaj^i-sis 1 mm ussy- h 
t, 

iiuien 2 fjfPfi^tjse^ lt . iriam 1 "Hiaaj l*^ 
is^Buieiisitai Lifir^at lt mx-ftm 2 is* 

friaig3a»«^jsi5^LT. Mfe^2i ; -fiiiKaiL^ 
,t^r >y kca smmtt-tz mm^m^ torn 
Hiriem 1 mwmmzjgg lx . mma& L^^^ffta 

mETvuxmnzgmtx. mmTvuxm^my 

VVXimtLX^J^^TY\yXm.mz^-ti,^yA 

Tvuxm%&t. 

imDv^TWXmS&UZ&W.L. ^(Dly^y-yiy 

l x . late^ yl±TYVxmmm?.? 
o y ?<m<Mr4 ?}\s<nH/1fetm%m&^XM%i) 
yJ±TY\sXm^*&tthii : 7J*TYVX\sA^yi, 
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Ml N \t 0 i3±(OW3kff) o % V rftlfy — oX'h 0 „ 

•y fcas *ft s [b«¥«*m ^ 'J ss. 

[II*iI8 ] Mia W x^^S'Jfflff ^i±H 1 % % 2ft 

MIE* ^ATFl/XF-f r > i'WWSWi . 

MIB* 5 AT FF-xft-f^Mfa? n -y ?fi^-c/) i -»m ? 

^mmm^txm 1 ma ?at F^xii^ttt^ 

tm i * 5 at f ; 

Mian i "Hi* f vxmmt urn.? p ■» ^fi-^co 

1 4 ? MmWt % *tX9i 2 ^ ffiA 7 AT F UXif 

mm i »iWi#^j£^LT . muz ? at k uxfi-§- 

£Miai®£#7ATFFXft-^fc LT*^-r^^l*7 
ATFF-XfejM^'-Ffc, 

Miem 2 mwm^zm ix . mum 1 -hi* ? at f 
i^xft^S:Miea®*5ATKix-xfi^t i/caj#-r s 

§S2#7ATFF-X£i&/-'-F^ 

Miais 3 wwi^g: jss l t . Miam 2 ^m* 7 a t f 

^ 3 * 5 A T F I- xfeMy- b t S-fili. & Z\ t &%®. t 

^hmimi ^is««o^t- y f c a s^i^*-r Lis) 

[Iit*if9 ] buIE^^AT FFX W iry^$Mg|$ 
it, 

mzm 1 $ijwt #t:jEgF lt . Mia* 5 at f bxif 

£Miafll *?AT FVxgMSi^A^ft^i: LTft 

t itw&tt&mmmmmnxx^.-s fc a smm 

[1**111 0 ] mmtfxr-y YCAsmm^i-m 
Mft^mw* ^ u mmmmt y at f fxii ^wf^ 

BifIS* 7 A W -r >- ^iSiJffllgPtiMta* 5A7KWA' 7 

?7mz&zn&ztztmt^& imm 1 mim^ 

[i«*ii 1 1 3 Mia# x T y f c a s mm^t h n 
mm-m?.* * u ss«±fri£* 5 at f vxim* 

Mta* 7 a 1. a t y i^mmt Mia* 7 a t f i/Xf 3 

Xf7 FCAS^?r*t-|»|aIffi^*^ ; eU^g, 
[lf*iMl 2 3 ?ny?fI^|^8LT»^Tl>l^»i 



T>ymmmnizm tx . Huie^a^^is* fria^ 

> y mmmmzm^ i x . BfrtaijcUi t^m z mi? u 
•y ?{mw-t 9n<7y^/2mtsrmm^xmm%^ 

mmmioa±cr>mmcD a h^-fti^-^xh o . 
friai^f f-y^Jttift^iK^- ywx?*. -y ho 

-y FCASfSt^^-tSIBlSg^^^qty^a^ 

[ ii*ib 133 Mia ^ t y y%m\%^\m 1 , * 2 

ftV'^3©Jffl)ft-f^^. 

Htrie»a^^iS€ritiia^n -y 7 m^n iy-J ?>vtm 
^x w. 1 &w.\ 

lirie^ 1 Hirie^ d - y ^m-to 1 w 

riitzimmaxm 2^fi*a^^iss- mjrt&m 

mriais 1 iiJfflti-^^E^ lt . BMta«jAA^^is^ Mia 
M®*a^#^igt ix&jj-f&m 1 f 

Miai^ 2 mmm^zmg lx . mmm 1 'fffiw&fr^ 

Miai^3$Wfl^^jS^LT, Miaig2 ; F-ffll#a^^ 
IS^fliaS^pA^^t LTtii*1-|.^3»S s AfK 

sy-Ft 

liriai^aj L^ni^-f r yymmm±. 

Mie^ 1 ^-MSai L#^-|§S: mil? o -y ^fl^-0 1 <TA 

?Mmwm^xw.2^mm^ i^mz&irr&m 
2um,Lmmm"Ft. 

mm 1 mmm^zm^tx . Miaisai l^^ii^ tuia 
mim2Mfflm*§-izm%Lx . friasi^wifait^ 

!§£ Mi«M!ti} L#^lg t LT HUrf&m 2W& Lfe 
j*^-'- F t . 

Mia«3$w«^-aiE^LT. Miam2^!saiL^ 
j*^- f i: z. t mmt -t utm% 1 2 ^ta«^ 
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a. 

lute* i $ij»fi^icjE«LT , iuie«&^^is*#rie 
mim^mmm^xtim^t LTa^T&*4#& 

mtm& l^isi^ T>ismwm±ffimm 1 ^Mi-^ 
izm LT . lulSIStli l#^is* mie* 1 ittu LilS* 
^a^ii^ t lt aj* *4 ssaj Lfiay- h * § 

h c a smn»«^-«Mft¥«frj<% usar. 

JMW» 6 EPAP $ it S T K 1/ x fl-f * Sff t & -oJ2Lt«o 

Tyi>>®mm*§r}zRmix. mm&&tii^ms:m&? 

o /^m-^W^ ?/U0N/2fg7WSffi;*#TjI?i« 

^fy^wmm^z m ix , Mteaai l^is* me? 

o «y 9 m^co^-A 7)V<r>N/2 W3mm $ MMM 

m L^m^-n-thm^L^m^A fy^mmu 

otIBT V U-^ft-f *Sfl IX . mIET F uxii^tfti ? 

at h bxra^-ciMUf. frier f i^ft^*# 9 at 

F U^fi-tt LT# 7A7 F 5 A 
fflfi^ 9AT Fl^gBkttetiSU WB\'4ff-yi4l[ 

■v 9 \m<D+r A9iv<r>n/2 mmmm § -ttT jie^ y 

^TYVxmm^-fh^y^TYVXVA^ry^m 

•y f c a sag**-*-* iwphhm * y §». 
[ n&a 16] mfie u -r -f > ^wwm-f *iss 1 . s& 2 



9>vt3mm^xw,2 tom&*4mhi£ mjj-t&m 
msss 1 mwhcjbs lx , Buie#a^Tfe^i§^ tuie 

miieig 2 lt . ttfie® 1 : F««a»** 

nsatai L^iss-ffiH^ p ■/ ^m-t«o 1 ^/ufitt 
31«s*t* 1 f-mmft L#^Btm*i-&* 1 ssai l 

fjwumm^xm 2^-mtft l^iss- aj^sss 

2iSaiLjI@*^i:. 

Mia* 1 wwi-SfcjBg lt , Mieisas L^^is^^ie 

mzm 2 lt , Mi ess 1 ^H«aaj l^ 

ii£ Buieaffii^ai L^isi: lt aj*-f§* 2mm u% 

is* lijieastttsai L^iii: lt aj*-rssi 3^ ls 

hi:***, 
MIB* 5 A r K 1/ x u- A r V ^MflWSJi , 
frte* 5 AT K UXft^Srmffa^ d ••/ ^ff-^« 1 "9">f 9 

tummmz-txm 1 at h uxm^zitiirt 

BifieSS l f «Xr 9 at K I^xft^-* mie^ n - y 7fl^ 
^/i^7'-iftiiMSii-Tm2?-(i*7AT Huxfg-^ 

* aj^j-r 5 1? 2 # 5 a t h uxiis*^ t , 

mieU 1 MWMfciESLT . Mie* 9 AT H l/Xfi ^ 
*B?fe5i®^5ATh'^fi^-i: LTffi^-tl)»l*7 
ATFl^XfsJiy-ht, 

WEW2HlfHS-9tiESLT, WiH»l^HI*5Arh* 

i^^ff-^*fiiea®*7ATF^Aff-^i; LTai^-r-g. 

It 2 ^ 5 A T h' U^e jM^- h t . 

HifieU 3 fWffllfl^tJEEg LT , mie^ 2fI^5A7H 

UXf|^-*B?feii®^9ATK^Xfi^i; LTai^f^ 

^3 * 5 at h isxismy- h t ttsttz t zwmt r 

[ it*« 1 7 1 ftfiemA^fs 1^ a =f y i^mmmi 
mm 1 mmmmzm^ix , i?ie»a*^^is*t«ie 
jsi«a»3ijBR?<oA*^t LTaj^-r&s^^a 
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ATP U'xesy- h £ § <^ tfif * i k twst -r s 

[ If *il 1 8 ] mmxx t -y F C A S Wgfcir*- £ N 

t 'J SBiifria* 5 at f l^m^-oy^ 

JUi^mt.l * 5 AT H ^ A -y 7 r * S 6fc«i . 

B<j|2/5 5AU4 xy^J»fflttiftIE#7A7 h'l/XA'7 
7 r <! k HtSfc-rSfit^iI 1 5 £!2«<0 

«f7 h*CASW6t^rr*H»Ki|i«#^* US 

So 

[MS 1 9 ] mflEtfXr -y FC A SffiffigfcWtSE 
* 'J Wifiifie?>7Ar F UXit^SrT=3 
-r < y7"-fl># 7AT YVXfzi-y Sr S t>t,zffiz. . 

ffifie* 5 a u f - ^ ^ wwstiwis* 5 a r h i/ x t n 

»f 7 HCAS fiti^ltf 6 P«¥#ft7 =& u » 
[0001] 

1$t7D>y^^t|S|^LT»fH-S|l|^DRAM 
(SDRAM; Synchronous Dynami 
c Random Access Memory) (iRhT 

So 

[0002] 

imk^mii -mz. sdramu ftm*t>\j}Z 

tit 9 d y 7<I-§-tc|5lKBLTaai Li fcli«i*»f&&* 
•MSili. ^aMM^UISS^O*^ DRAMTii, 
H')7Fl/^hD-7'(Row Address St 
r o b e ; RAS ) ^fr^£^*fc»/-£«l$nflj&* 
Wk LT £>Mft t * fcU#&*#*3r t'®CAS#^ 
(CAS Command, CAS;Column Ad 
dress Strobe)^xS, :oWtR 
C D T Ztii mfflXfo & o -f / RAS vStt^r 

❖*4rifctt, tRCDB$p B iA«t^(m«. s^ajL 

£ ZttfX'ZZW SDRAM 
cr>®£ , tRCD f 2-37P7 71M7 ;P**g?^ 
Zti& . — n 7 7+M 7;W£ t C CT^fctfc 
46. t RCD{i2 — 3 tCCt^rl). 
[0003] 

[^^P^t^ot-rSfSSl] L«^T, f£*<OS 
DRAMtli SDRAMJ^Jffll-rs^yhn-^rt 



RCDSr^-JttT. RAS ^^mzmWx 7 A 5 V 
frfr&lfc&cvumi sdram^ MOT* 

tJttii— f #S D R AMCD t RC Dftfllfc— 

toftMte htc^t^o mmzifih h tittx'% < , 3 v 

Y o- 5 1 S D R AM^^-fSA^J t°y £ X'W<Afeft 

o , mmm^mmitmmx^^ jedec (joint 

Electronic DeviceEngineer 
i n g C o u n c i 1 ) X' jfJjnW&C AS W fi'y 
ttffi (tfXx-yhXASflttfcilfciO MEftLT, a 
*fr(W4(CS-33t. JEDEC (i DDR (Doub 1 e 

Data Rate) S D R AMcOT -y 7°7V- F Zil 
fz^-'Js >T'$>SDDR2 SDRAMWf"/ F 
CAS«Sg*jD^.S^f;*S*LT^-&. JED 
ECStSTii. SDRAMc7)t!t;5gq£-KU-yx^-fe-y N 

(Extended Mode Register Se 
t. JJlT, EMRS) SriltTilMFtCASM -fy 
^&MtCCk-r**^^IS^T'#SJ:d(c^LT 

[0004] *«WttjJE«jiifc:»**S*ifct <vx\ 

•y KC AS«fitSW4WSVItillfi , r4 [bJIS^D R 
[0005] 

[0006] *HH3c^^ 1 ^Xf'v H C A SliSg^^ 

^m\m i %m~r h — otLtco^^g a* t v t . mi 

S-ffii - miieNtt o tLhwaa*^ 3 h^-ftifr-^X'h 

o . Miei^ >r -r y xMwm^tdKsst - h u y 7 -t 7 

[0007] *micr>m 2 WXf7 FCA SMfg^* 
^(8-^$:«fl-t?»-^U±^^lSA^t°yk. iilfi 

i^M&^Hr 3-7**^^ §fii> frief 3 -T-f y 7* 
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0 . frie^ -f r y ir-Mfflmmiimt- F u- * -t >y 

[00 08] T&kW)9S30>XZ?-'y FCAS^S-^T 
F vxim^mtt—oVltcvT YVXXJi t°y k . 

frier f uxmzgmtx . mir f 5 
at f uxg#"c**iur . frier f vxmn* a 5 at 

r f l^x&ggfl k , file* 7 at f w^a»±jc{M 
U ry yftJWl^CE^LT. frie^^A 

T K l^Xff -5|£fjia? a -y ? \m<nV4 2 fg 

Jtf{t3IS$-frT it®* 5 AT K b.xft-f-SrtB^-tl. * 5 

cosset 3 *> v vt'ii#^o-c *> v) , ffie w t y isvm 

[0009] *5BH3tfDSft4 (0^f7 FC ASJifjgS:^ 
^ISft^-r Sfl -t 6 — 3J2LhO<rt«X* £ > k . file 

*^©4sfSfi lt . frie^ism-^^^-ri. f3 

.1 tf^fgr 3 - ^3&» 6 tiJ:*J $ tl h Wtf 3 - r ^ y ^ 

7-yis»mmmzitmLz. m%m&^^mm^ 
^^m^^hWk^-^u^^y-y^umu 

k , fJle^lir 3~?frt>lilj]ZtlZ>mZT 3~r <* 

4t> ymmm^^jm ix . fiieMtti L«*s*tt£ 

?o-y ^ff-^iM 7 )V<r>N /2[%t3rMmZ J £XW& 

m&L$i&m$:ftxir&mftL^mis4 c ryi'fflim 
t ^ti , fiieN tl o ja±.<osaKo 3 *> i ^-ot 

•y h^igMlC^LTvS1i<t§ix^ikS:#Skt- 
[00 10] *^^?fl5^*Xx-yFCAS«£lr 
^Hfi^^^fi-f^-^UUi^^lSA^t-yk. *3 

vxx-n^yt. mm^mm^*%m ix. mz^ 

1. ^fg'r'n-rk , <r<30^s§rrJ-r*^aj^?il 
•&^fft^t§£fiffe?D-y?fI^1M ?yU<7)N/2f£ 



ff£gffU FJTSou-fxy^iJWf^JE^LT. fl 
leiStH Lffr^fgSrfTfe ? n >y ? m^WJ 9 )Vcr> N / 2 
ft^taKS-ttTaKKaj L^IS^ttJ^t^ljnai Life 

^iHfyyWt fjfar F^xfi^&Sff t 
T , flier KW^ft^-^ 5 at f uxfi^-c$>ti{£, 
f/tBTF>Xft^S:^^ATF^Xff^-k LXtiyAT 
Yvxm&lzfttt&fiv^TYVxVifc&t.mUti 

?j>TY]sxim±izimi. mmu^y-y^mmm^ 
icizm lx . fjie^ y at f uximzmz? p-v?i 

^•^-f ^ ilco n / 2 ft^ftJffiE ZitXMMtiy&TY 
Vxm^^fi-th^y^TYVXV^Tyiy%mW>b 
fjfeN(iOfeJ[±«om<7) 3 %v»f»i*>-ot* 
0. Mieu^-ryxMffllff^iteSS^-F^^^-t-y 

f fioissfttoegf l r ^Stt-it §-<i 4 i fc k - t & . 

[0011] 

>y fc as (HKK«?v . 

[0012] fi^coj; a c »fy fc a sflstim j 

E D E CffifgT'-ecDffi^fflt C C E MR S 

nm LX3--*fifi^ihWi.i£$z> £oizlx^&. mi 

ii\ t RC C L KtAI. S D R AM^ffifflfl) J. 

-irSrrag-*-*. ii-C. MCLKIi^n 7 m? 
)V*=&h-f\ SDRAMiO^.-if^RASStt^*^ 
3 C LKf^t^Ji^t fc{±8Slf} 
ti. EMR St^Xf y F C A S F Srt- F 0 k L 
■CS^tlJffiV^. SDRAM{±l*ia5S<)tC* 
a* * liftaj Lfft^ CStinflWr CASk-ff-yy&Jj- 

i-"fi ! RA SStt^id^ 2 C L Kf*t#a 
Xx-yFCAS^-FSr^-Fl k LTt&e"tiUf& 
t^tiiiaW^iCLKcocASt-fryyf-^i. 

S. i-f»Xf7 h'CASt- FSrt — F 2 k LT 
K^ixtf > S D R A MJirtSSWCSBiA* ^JiSiaj L 
ffe^CiftWW: 2 C L K<7) C A S -f f y -> * 1 4 . 
:W^f'y FCAS&ffiSrW-fSSDRAMcDiW 
li, 01lcJ:<*LTftft. 

[00 13] 01ii. SDRAM««fyKCASl 
tt^RWt 4fcK>«H"Cft 6 . i i "Cli t R C D * 3 C 
LK S CASb-<Tyy5r3. A-xh*£4k«£-f 
Hlti^aiL^^L-CjiJilW^CAS 

F-fryys-^x.-?. m^mxh h . 

[0014] HI (A) {±. tfXr-y KCASt-H* 
F 0 k UTIS^ L/l*&«^ -f S y REIT'S) S . ^& 
-HOfcti, mamcASU-t f-y^^-i^^ 
X'hh. Ifzfi^X. 3iffiUM*RDl±RASiStefl;i& 
^RAfrib t RCDt7)3CLK»tEni)nStL^im«=S: 
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£>C A S l/-jf^K-J)5 3 C LK&CtfcbSJU. . 
[00 15101 (B) Ji. ^f7KCASt-KJ 
1 k l/tffcSLfc^&O^-f S VVWRfoh . * 
-Klkfi, UrtWrCASMf^SrlCLKiL 
'C-¥;ifc%&T&S. Ltzti^X. SKtSUMHlDiiR 
A SffittmRA* 2 C L K«fc^3*Ufirt*fltf 

C A S 1/ .-r>^ 3 C L KfclilJntfj&C A S f 
yvlCLKSrjDi^4CLKmtttl^$il-S 0 
[00 1 6] HI (C) tt, »f7 KCAS*-FSr 
H 2 k LT-SJt Ufc*S&0>*.>f S >-^"HT*l> . * 
-K2kl±. ildJDfitySrC A S W t>^£" 2 C LK k L 
T#-ifc*&T* S . Ltzifi^X . If {fi L#*RD ii R 

a siStt-fbfe^RA*^ i e LKatiBiJnSiiwwf 

KCAS M f Vv-3 C L K(33IJa6<)^C A S W r 
y>-2CLKl:jDi./t5CLK^{cai^§il-&. <Iix*> 
hftfrh fc, RASStt-fti&^RAi^lgajLT- 

7FCAS £ ftffl-ftltf , R A S jgttfc** RA*> 

[ o o 1 7 ] 02 1±, *3%m<7)-ni&cr>&miz±&-tfx 

Xt'v HCASjMB**t4HJtt*DRAMIi s 
±«^lSA^fyi 1 0, ^ISA^^vy^-f 1 8 
2, 184, 186, 1 88, W*f3-/1 2 0. 
•2/^fSU-f ry^J»gP 1 4 0 Steffi Lift^fS 
MtVS^J»«16 0SHI8;1£. 
[0018] #<frfgA2Jfy 1 1 0 ti±^gp*^^i5 
fl^/CS, /RAS, /CAS, /WEjWMllSft 
.£>„ TTL (Transistor-Transi st 
orLogic) iZXtiZtlh-fa^m^/C S , /R 
AS. /CAS, /WE (i# ^ <?5^I5 N' -y7r 1 
82, 184, 186, 1 8 8TCMOS (Comp 1 
ementary MOS) VKMZ^&Ztlh, 

St =3 12 0 li^iA^A'-y 7 r 1 8 2 , 18 

4, 186, 18 8^iitTA*$nS#^Sfi#PC 

5, PRAS, PCAS, PWS£^ff Li^f^-f 
-f y^'LT, #^lSft#PC S, PRAS, PCAS, 
PWEtcttJ&t&T^T ^ >/£;totifH*tSP RA S 
.ACT, P RE F PREAD, PWRIT 

[0019] m&xtirtrmi"! Tvismmu uoija 

^ifa-ri 2 0*»feaj*Sti6T3-r ^ 
£#-^fSPRAS_ACT, PREF, . . . , PRE 
AD, PWR I TE<5D-5*>#&A^fci|P WRITES:. 

<^gPWR I TESr^o-y ^ff-f-iT)^ ^yP<50N/2 



flswif » t a® $ ^x . p w a s- a * 

hfrt>, *&^H?t§PWRITEii/n-y?ff^W 

^?/uoo, o.5. i.i. 5... (gfi(ta®§ix 
[0020] m&fr^muj fy^w 140 s-* 
4 0(±i^i. ig2#a^ssis : ?-i4 2, \AAimm 

\tt^\MA W&frfc&y- I- T GW 1 -T G W4 Sr# 
^„ ^li5j;V'lft2#aAa®a^l4 2, 144(1/ 
l)%il&m^*9U'v?m^cr>\4)-4?)Vl CLK^'ft' 
Sffi3tfTffi:fi-fsaSi*^r£>£. LT . IS 1 =5:v^ 
U&4#&*S£r"- 1TGW 1 ~TGW4«A*§il 

4*J«l#t:ie»LTy- b Zhh . $ 1 &u U»4H 

i2 t ^fSMy-hTGWl~TGW4{4PMOS 

7-X k N MO S h 7 V^'X^ct) H Vt tmKWfa 
$il2>. ftT. PMOSf^yyX^M'NMOSh 

tit. . 

[0 02 1 ] SSlS&^fsiMy-hTGWl^NMOS 

r- 9 y *jx 9 izim 1 mms? prcdo # a}j § ft , 

*li5S»fiSy-NTCIWl<»)PMOSh5V^ 
Kli® 1 MWl^-P R C D 0 COK&m^ M Vf^—9 I 

vwi^ffl^j) ftx-ymtih. itzff-ix. mw&b 
is&y- v t gw 1 j±m 1 Mfflni-^ prcdo* 5 'a^ 

fPRCDO*" n-u^'(c^MSttfl:S#ifitf. 9- 
y*y%ti&. mifEiMr'-KTGWi^-y^y^ 

nittf. ga^^isPWRiTE^mts®^^ 
ti^mpwAizftjiztih. 

[0022] ^2*a^fEjMr'-hTGW2<7)NMOS 
h'yy'JX9\ l Z\im2mm9^PRCD l^A71$tl. 
fH 2 #a*fejM^- h T G W 2 <7) P M O S h 5 > VX 9 

imy- h T G W 2 fill? 2 Mffllll-f PRCDl^VW 

U'WteiSttfliSftiiif *-y*y§*u .*2»jfflm 

fPRCD ljftt'D-P^/U'fc^KSttftSililiX. ^~ 
y*73<lS. S2*a<^feM/-bTGW2*>/-y 

^1*2,^1*^14 2^^(1^ 
(Si J MMB&*ilir*g) PREWi^ia^ 

SPWAfclitl^SfLl.. m3#3iAgJ*/-hTGW3 
ONMOS YvyVX9\iZ\i%3 Wm\t^ PRCD2*' 

=> y vx ? \z \±% 3 wm& prc d 2 (T)Kmt n- ( >r 

yA-if 1 vw3^) ^A^^nSo L^c^T, 
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m 3 m&wmy- b t gw 3 \m 3 bhwi^p rcd 

2#Vvf u^i/fc?Sttfl:3*tfUf ?-y:*yS*u i? 
3SJfflHt^PRCD 2W D-1^7l/£#&ttttS;ftii. 
if. ?-y^7£it&.> SB3«i»ej*y->TGW3 

a^-ytfySiWUf, i^2#3i^ag*? 1 4 4<7)tti 

^ff-f- (^2 J HB*a*l(^S) PREW2#gffi3S 

[00 23] ^4#a^gjli^-NTGW4c7)PMOS 
h7^yX^ CHS! 1 IWft-f-P R C D 0 jPAfl S*U 
H4#5a^g5M^- K T GW 4 ON M O S f y y y'X ? 
(C(i£ 1 MWi# PRCDO OMi^f ( 4 y)*>—9 I 
VW4(7)tH^) #A:fc 3*1.6. Lfc&^T, $4ft&* 
fioMy- MGW4IJS1 $ Wff^ P R C D 0 If >\A 

:*ystts. m4#a^fEisy->TGW4^-yjr 

[0 0 24] ilJnfi^CAS Wf yyJi|5]ffi5<;DRA 

ilS. 09*. tf, |5]ttMDRAMc73EMRS^A^a#t 
EFf^cOT K U^^tO^StUfttfE MR S CJffKS 

tixii»^cASb-<-ryyffi*^ss*i&» *L 
T, ^Siifciili^CASi^-fryv'^HttJ:^'. 

Sits. mi^->L^3$wii^v^ryy$Wft^ 

E M R S {ORjeS *UfciUllW$: C ASWf 

y y^ffit i 0 , ^ 1 3 Mffll*a a *>M =S -f 

[00 25] 31®*3i^^^PWA(i*^BBO*f^f 
7 KCA S»||S:^|. S D RAMc0r-^#3i^»f^ 

T- ?FCA S«Sffi£* L&V ^-$0<J& S D R AMttJft 

• «<D S D RA M fcii WC #&<3m6HHS P WR I TE^ffl 

RAM ^m^ftffriiSf 2-$<D SDRAM <7?*S^t!) 

[ 0 0 2 6 ] k ai uim*su 4 f-y^mmm ieom 

^ISr'n-n 2 0*^JU^SfLST3-f y^sn 
fcifrfcffitf) d *>l!aj Lt^tl P R E A D £ WI U H 

^y>-$wm^E®LT. Kaju^HPREADs 

?Q'v?fi^c7)+M?;l/0 ( 1/2* Sit) fg. 

0, 0. 5. 1, 1. 5. . '. 0^*>fc'ix*^fSfc 

^•MBes-frrjijataj l^isp c a srai^-r s . 
[ 0 0 2 7 ] Mm u^ni^ a tv is®mm 1 6 0 <m 
mm^is^m^A Ty^mvm 1 4 omnt m- 

X'foh. fflU fffflUM^fSWf yyfljffl®! 6 OK 



AtB/^SiiS <i Li&^ffl P R E A D aWI 

aj umjup c AZ'$>&t^o *-?#a#ifr^-!5w r 

[ 0 0 2 8 1 KifcUMSfSH t V v**S 1 6 0 SrJL 
ttWfciH^Tarfitf . 0?£tJ L&QUUJ f-y yswai 1 
6 0(43*1, S^i&fiLjlWfl 6 2, 16 4&tf?& 
1 £V vLSS 4 Ifi* USI^'- hTGRl~TGR4Sr# 
t?. «l£J:tfS2ffiaJU!g|H t 16 2. 164WS5 
lfcJ;f : m2#a^il®*i L l 4 2, 1 4 4 t Pipe. 
A^StiS IS-^Sr ? n -y ? im<?) lt^iHC L Kfi 

gE* LftjM^- h TG R 1 -TG R4cr>ffimiZ&xm 1 

^ lw,a m^mmy- b t gw i — tgw4 t pi— 

[0 0 2 9] ^l^^L^40gJtJUs^^-H 
TGRl—TGR4fc:A*S/iS#«cO«J«HI#*>»l 
=5rvi L^4#a^f£5iy'- VTGW 1-TGW4 £A3J 
"3*L*#^^)lWiPS-f-i:H-r-r*4. L^oT, Hi 

*iaHi#p rcd o*>'vSttfts*Ln{f , n i mm um 

y-bTGRltfi^-y^y^ix. Mti5L#^rl§PRE 

AYam.ibizmmm& la^spc Atm^j sits . i 

^4SEUiUE]S^'-hTGR4(i^-y^7S 
iiT , S 1 Ik* LSSE*?- 1 6 2 tfiifffi t<rt»gP R 
EAD*ife^Sit3rv^ 

[0030] m2$lJfflIfi-tPRC D 1 *«iStMtSWl 

H4iSttiL{Eiiy-hTGR4A^-yjj-ySixT. H 

i tiaj l a$2s^ 1 6 2 taai l pread *^ 

aSixi. H2 SgttJ Urolith TGR2A>^- 

y^y stix, »iiKajLjs^^i6 2«ai*^# 
(mi^fi^tijt#^is) PRERi^iBiHajt^ 

ISPCAtCtfJ^S^l^o 

[0031] »3«»ti^P RC D 2#vS1t-flsS;hil 
tf, »2ltlI}LjHBI^Fl 6 4^tti^ff# (W2^m% 
JfiUMiiS) PRER2^jSMMffiL^|gPCAtcjii 
^SixS. 

[0032] SEf^fti LtfMfrg P C A(±*^H^^ SDR 

x?>mx*h^X. «f7 KCAS^IgS-^t^:^- 
's D R A M tfc Jt & SKti L A^StcSt £ fl^ 

l^isp r e a d tfm^btih mzmwM.^ t^m 
c a smmtt-tz s d r AM(r>mta tm^mt-^ 

cos d r AM<nm& IWtf&Bmt rtSffWfcl^— C=Sr* . 
[ 0 0 3 3 ] H3ti, *^cofB!<?)|IS(l^ffitJ:S5K > 
Xfy KCAS«ifi*#tSI"Iffi^DRAMS:*L)tS 

±S^7-y HCAS^|g5rl-f.SPl^DRAM{±- 
oJiLhiOTK^A^Cy^ 10, 7Kl^A^/7 
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T200, O^T VUX^M2 4 2, Ijy&TYVX 
$£3524 4. t) y AT YV- XV A y-yyUmU2 2 0 

mil. 

[003 4] T F ]yXXfi^>2 1 0 t> 7 F 

UXit^rA D D Rtf£Vlja£tl& . T K1/M^a' 7 7 r 
2 0 0(±TF^^A^t°>'2 1 0£}ItTA:>j£ix&T 
T L V^lVX'h S7F bXff -f- A D DR£CMOSl/< 

[00 3 5] P^TFU7$;£3B2 4 2«gft£:fll>T 
FV-Xjf-^ADD R#D"7T F VXit^X'htdf. Z\tl 
ZW77V]sXm&Z&J)i-&, [Sl«ti. #7ATF1/ 
x : (k'MM2 4 4 tegfg£#i|> T F VX&%fti] 5 A T F 
lx7.T'S>*U£. iix£#7ATF^7ii£i£l.:a}})t&, 
n t> T F l/Xfl-f - R A D D R \i D 7 T F l^SffSfc&o 
o77F^f3-y (0ijMi~f) izX-ftZtlh. 
l^ft^C ADD Rte# y AT F l^-Xg^t 

& -o t w (c « * 5 a r f v x t. zi - y ( m^iti* ) 
[0036] bz\*>T\ *%m<vm<7)ni&<vwmt,z x h 

KD '>R AMfi^7A7 F VXim^Z, tt£h%. 
^yJ^TYVXm.%U2AA(n^'ik, tyh.TYVX 
TZJ-y (EBHH*) cr>miilzxiyAT YVXVAy-y 
is®MU2 20lt\%hLh« 

[0037] #7 AT Kl/XW f > v-$IJ»S 2 2 0 (i 
*7ATFl^&^2 4 4 7^ft^£:ft§#7ATF 
l^fl^-CADDR£gftLT. W^y^JMl^fc 
J&gLT, *5A7 F^Xfi-^CADDR^^ay ?{f 
•^WM ?/U^ ( l/2*B$0 fg. -r^*>. 0. 
0. 5. 1. 1. 5. . . ^^iTl^fgifceWIg 

$ itx mmt y a r f v x m^- p c a d d r * aj7j -t 

[0 0 38] ^yM.TV\yXU-t7-yiymmU2 2 0iO 

ffi$ii> m^^is w f >- ^©jmp i4o aitfaaj t 
^isi^^f-^^sijfpgpi 6 ocr>%iibm-z'fo&„ m 

U />7ATFU-7.Wf- yis$mU2 2 0tAi±J^)S 
ft&il^*^ 5A7Fb X<f ^ C ADD RRVMmti v 
A7Kl/XgfPCADDRti)5i;^3 ,6T*i^tft 

^mvAr-y^mmmi 4 o&z/imjt^t§w 

i^WSBl 6 OijtV 

[0 0 39] ^ATFI^Wt^^MW^ 2 0£ 

2 3f52#7ATF>X@MST2 2 2, 

2 2 4 "Jtt«S 1 & ^ LJS4 # 7 A T F 1/ Xfljiy- F T 
GAl~TGA4Sr*tf. W,lH£U : W-21}y\L7V\s 
XjMgS^-222, 2 24<7>«lt£J2m tSj:tfW2«& 
^®5IS^14 2, 14 4^«|gtI5J--C*>&. 4*. 

as 1 &n UB4 # 5 at k uxeaw*- ftgai-t 

G A 4 1 JSS 1 4 V * Lf4tii^Sif- F T GW 1 -T 
X'li. XyA.7VUX]s4f-yis®mffl2 2 0ff)ffifgL%. 



vmmizttt&mmmmiz^-f& . 

[0 04 0] MMfi y J±7 F UXi$^PC ADD R(i^ 
7ATFF-Xf'3-y (H^r-f) tf3-f^>^ 
fit . ■f-*rtms^ifc<±gS*ffi§*t&** U -fe/uo 
*vA*j8X 

[004 1 ] ^5ATF^Xlx^r>-xSWgP220 
t±, 03cOfifi-Ct±ft<. ^^ATFl^X^^fi-r 
SffiS«IiI»Sfc:#4*lpS. 03?tt, TFPXA^ 

•y7r2o o^cn^TFP,xfi#rj)S*\ -eat h 

^T F WX^ 7 7 r Mfii y AT F * S S']^ 
{cMS£il.g>*§-&i>&l>,, z\cvm£. fiyATYVXV 
A y-y i<>mW& 2 2 0 9 AT F lxXA" -y 7 r (C^ t 
*i a * . *7A7Kl/Xf3-W^(yfa- raif 
7° 'j r ^ - ^ t^-tt ^ nnjf . * 7 a t f 1^ 7. 1/ -f y 

^$iJiPg|i 2 2 0 {2^r 7 AT F V-x* Ay? zi 4 stii 
^7 AT F 1/XT'J f3-rrtlcM"C# & . 

[00423 mmLtz^mcommmmxn. &va 

fyyiWHO, 1 6 0, 2 2 0^.2-QWjiSS-? 

*<Sx.l.. Ui#->-c, I55e^^»^casv^ 
■rV>'i0iEfflA t 2CLKi"CT*>&. SE«^ 

[ 0 0 4 3 3 izwnmmmmtmthmmti: 

[0044 ] 

i-l^ziyha-y fti r a s iStt-ft*«fWc 

ztyhu~yt<DWicr,^xmm^m^th. *L 
X, *^i0l5)iMDRAM{iJEDEC^^7f-.y F 

cAsimizttt&mmmmzi-z. 

im 1 ] RJBsSD RAM^Xf -y F C ASKJiBfl 
[02] *JfflH»-|aiW)«J»*= iWXf 7 FCAS 

m^i^t^mMDRAMi^itzmx-h^ 

[03 ] *||Hg^fl6c7)||t£^®cJ:?>jKXf •» FCA 

smm^i-mm^DRAM^^Lfzmx-h^ 

l l 0 tiHfrtSA^tfy 

1 2 0 ^if^-T' 

140 #a*tfir^iii"f-ry^*ij«aj 

160 ijEtbt^isi-'f r-yyfflwm 



[HI] 

(A) 



j-i_rrjTJiJ~uajn_ri_ru 



RD 



RA RD 



RA RD 



(B) 



(C) 



oooo 

DQ 





[03] 
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[H2] 



A 10 

— , 


^1B2 




/CS o-[— 


CSBUF 


PCS 






^184 


PRAS 


/RAS o-j 


RASBUF 








/CAS o-| 


CASBUF 


rLAb 








PWE 


/WE o4— 


WE8UF 





PRAS_ACT 
PR£F 



PREAD 



PWRITE 






^,200 


^242 


,210 








i 1 


7" F'Ux 






[ AOOR o-J — - 
i i 


^244 


L -. -J 

















RADDR 
CAODR 



,,220 



PRCDO 



r 222 



,224 



1CLK 



1 CLK 



COO PRCD1 PRC02 
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F 9 - A (## ) 5B060 ABB CA03 

5M024 AA49 AA79 AA90 BB05 BB07 
BB10 BB20 BB27 BB28 BB34 
BB35 BB36 CC99 DD63 DD80 
GG01 GG02 HH01 JJ03 JJ28 
JJ32 JJ53 PPOl PP02 PP03 
PP07 



